U.S. Application No. Interaational Application No. Attorney Docket No. ' v * 

Unknown PCT/EPOO/04880 WWELL59.001APC 

«aM„: Nov.„*„3o.20«> XIA Rsc'd PCT/PTO 0 3 DEC 2001 ^\ 

10/01805 2 



G 

^TRANSMITTAL LETTER TO THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 USC 371 

cjnternational Application No.: PCT/EPOO/04880 
International Filing Date: May 29, 2000 

Priority Date Claimed: June 4, 1 999, June 25, 1 999 J-AA/Pid 0^ ^''^^ 

Title of Invention: METHOD AND DEVICE FOR "^^^^ i <mmn ESPECIALLY 

BREAST MILK 

Applicants for DO/EO/US: Gerhard Jahn, Christian P. Speer, Jens Maschmann, Klaus Hamprecht, 

Klaus Lauf 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and 
other information: 

1 . (X) This is a FIRST submission of items concerning a filing under 35 USC 37 1 , 

2. 0 This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 USC 

371. 

3. (X) This express request to begin national examination procedures (35 USC 371(f)) at any time rather 

than delay examination until the expiration of the applicable time limit set in 35 USC 371(b) and 
PCT Articles 22 and 39(1). 

4. (X) A proper Demand for International Preliminary Examination was made by the 19th month from 

the earliest claimed priority date. ; 

5 . (X) A copy of the International Application as filed (3 5 USC 3 7 1 (c)(2)) 

a) 0 is transmitted herewith (required only if not transmitted by the International Bureau). 

b) 0 has been transmitted by the International Bureau. 

c) (X) a copy of Form PCT/lB/308 is enclosed. 

d) 0 is not required, as the application was filed in the United States Receiving Office 

(RO/US). 

6. (X) A translation of the International Application into English (35 USC 371(c)(2)). 

7. (X) Amendments to the claims of the International Application under PCT Article 19 (35 USC 

371(c)(3)) 

a) 0 are transmitted herewith (required only if not transmitted by the International Bureau). 

b) 0 have been transmitted by the International Bureau. 
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SUPPLEMENTAL PRELIMINARY AMENDMENT 



United States Patent and Trademark Office 
P.O. Box 2327 
Arlington, VA 22202 



Dear Sir: 

In response to the Notice of Missing Requirements mailed February 1, 2002, and prior to 
examination on the Merits please amend the above referenced application as follows. 



Appl. No. : 10/018052 

Filed : December 03, 2001 

IN THE CLAIMS: 

Please cancel the Claims of the International Application as filed on May 29, 2000 
without prejudice. Please add the following new Claims, 

27. (New) A method for treating milk contained in a container having an inner wall, 
comprising the steps of: 

setting the container in motion such that a milk film forms on said inner wall, and 
short-term heating the milk at least whilst the container is in motion. 

28. (New) A method of Claim 27, wherein the milk is breast milk. 

29. (New) A method as in Claim 27, wherein the milk is heated above at least about 
65** C for more than about 20 seconds. 

30- (New) A method as in Claim 27, wherein the container is set in rotation, at least 
during the heating, with a speed of rotation greater than about 150 rpm. 

31. (New) A method as in Claim 30, wherein the speed of rotation is greater than 
about 300 rpm. 

32. (New) A method as in Claim 27, wherein the milk is exposed for heating to a first 
heat source which is set at a first temperature, for a first period of time, then to a second heat 
source which is at a second temperature, for a second period of time, and finally for cooling to a 
third heat source which is set at a third temperature, for a third period of time. 

33. (New) A method as in Claim 32, wherein at least one for the first and third heat 
source comprises a waterbath in which the container in motion is immersed. 

34. (New) A method as in Claim 32, wherein at least one of the first and second heat 
sources is a hot air source and the container in motion is immersed in an air stream of the air 
source. 

35. (New) A method as in Claim 34, wherein the air stream is passed into a chamber 
with an opening for immersion of the container in motion, 

36. (New) A method as in Claim 32, wherein the second heat source is ambient air. 

37. (New) A method as in Claim 32, wherein the first temperature is greater than 

SOX. 

38". ~ - (New)— A-method-as-in-Glaim-37-,-wherein-the first _temp.erature_ is ab out 85 -90" C^ 
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(New) A method as in Claim 32, wherein the third period of time is more than 10 



39. (New) A method as in Claim 32, wherein the third temperature is below 10" C. 

40. (New) A method as in Claim 39, where in the third temperature is about 2-4** C. 

41. (New) A method as in Claim 32, wherein the first period of time is more than 15 
seconds. 

42. (New) A method as in Claim 41, wherein the first period of time is about 20-25 
seconds. 

43. (New) A method as in Claim 32, wherein the second period of time is less than 
15 seconds 

44. (New) A method as in Claim 43, wherein the second period of time is about 5-10 
seconds. 

45. 
seconds. 

46. (New) A method as in Claim 45, wherein the third period of time is about 20 
seconds. 

47. (New) A method as in Claim 27, wherein the container is a glass flask. 

48. (New) A method as in Claim 27, wherein the container has a volume which is at 
least about ten times larger than the volume of the milk. 

49. (New) A method of Claim 27, comprising the further step of monitoring the 
temperature of the milk. 

50. (New) A method for treating milk contained in a container having an inner wall, 
comprising the steps of: 

setting the container in motion such that a milk film forms on said irmer wall, 
heating the milk to a temperature of about 72** C for not more than 5 seconds, and 
cooling the milk to a temperature of about 30** C. 

51. (New) A method for treating breast milk contained in a container having an inner 
wall, comprising the steps of: 

setting the container in motion such that a milk film forms on said inner wall, and 
exposing the container to a first heat source which is set at a first temperature of 
greater than 80** C, for a first period of time of more than 15 seconds, and 
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exposing the container to a second heat source of a second temperature that is 
below lO^'C, for a second period of time of more than 10 seconds. 

52. (New) A method as in Claim 51, wherein after being exposed to said first heat 
source and before being exposed to said second heat source the container is exposed to ambient 
air for a third period of time that is less than 15 seconds. 

53. (New) A device for treating milk contained in a container, comprising at least one 
heat source for heating the milk, and a device for setting the container in motion and exposing 
the container in motion to the heat source for a defined period of time. 

54. (New) A device as in Claim 53, wherein the milk is breast milk. 

55. (New) A device as in Claim 53, comprising a further heat source for cooling the 

milk. 

56. (New) A device as in Claim 55, wherein at least one of the first and further heat 
sources comprises a waterbath in which the container in motion is immersed by the device. 

57. (New) A device as in Claim 53, wherein the device sets the container in rotation. 

58. (New) A device as in Claim 56, wherein the container is rotating when being 
immersed in the waterbath. 

59. (New) A device as in Claim 55, wherein at least one of the first and further heat 
sources is an airbath into whose air stream the container in motion is immersed by the device. 

60. (New) A device as in Claim 59, wherein the container immersed into the airbath 
is rotated by the device. 

61. (New) A device as in Claim 59, wherein the airbath comprises a chamber having 
an opening for receiving the container, the air stream being passed into the chamber. 

62. (New) A device as in Claim 53, further comprising a temperature probe for 
monitoring the temperature of the milk. 

63. (New) A device as in Claim 53, fiirther comprising a receptacle for the container, 
said receptacle arranged for horizontal and vertical movement and having a rotary drive for said 
container. 

64. (New) A device as in Claim 63, wherein the receptacle comprises a locking 
securement means for the container. 
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65. (New) A device as in Claim 62, wherein the temperature probe is fastened non- 
corotatingly to a receptacle for the container. 

66. (New) A device as in Claim 65, wherein the temperature probe is fastened 
resiliently to the receptacle. 

67. (New) A device for treating breast milk contained in a container, comprising a 
first heat source for heating the container, and a second heat source for cooling the container, and 
a device for setting the container in motion and exposing the container to the first and second 
heat source, respectively. 

68. (New) A device as in Claim 67, wherein the device sets the container in rotation 
prior to exposing it to the first or second heat sources. 

REMARKS 

In the Notice of Missing Requirements mailed February 1, 2002, the Office noted that the 
number of Claims in the international application PCT/EPOO/04880, which this application is a 
national phase application of, does not match the number of Claims originally filed with this 
application upon entry into the national phase in the United States on December 3, 2001. In 
particular, the original international application was filed with 26 claims and this application was 
filed with 42 claims. Please find enclosed an English translation of the 26 claims originally filed 
in the international application and originally in the German language. With this paper, the 
Applicant cancels the original Claims 1-26 of the international application and submits the new 
Claims 27-68 indicated above. These new claims are identical to the claims filed upon entry to 
the national phase in the United States on December 3, 2001, however renumbered fi*om the last 
previous claim (26). 

Entrance of this amendment is respectfully requested. Should there remain any questions 
relating to this application that may be resolved by a telephone conference before Examination 
on the merits, the Examiner is respectfully requested to contact the undersigned at the indicated 
telephone number. 
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Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 



Dated: 7^^^ 3 J?^^^^ 
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By: 





es W. Ausley 
egistration No. 49,076 
Agent of Record 
620 Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : 
PCT Appl. No. : 



Jahn et al. 



PCT/EPOO/04880 



Filed 



Herewith 



Group Art Unit Unknown 



For : METHOD AND DEVICE FOR THE 
TREATMENT OF MILK, 
ESPECIALLY BREAST MILK 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to examination, please amend the above referenced application as follows: 



IN THE ABSTRACT; 

Please insert the following abstract; 

— Abstract of the Disclosure 
A method for treating milk, wherein the milk is short-term heated in a container. At least 
during the heating, the container is set in motion in such a way that a milk film forms on the 
inner wall of the container. A device for carrying out the method is likewise described (Figure 
D — 



IN THE SPECIFICATION: 

Page 1, immediately after the title " Method and Device for the Treatment of Milk, especially 
Breast Milk ", please insert —Related Applications This application claims tlie benefit of the 
German applications 199 25 497.4 filed June 4, 1999 and 199 29 130.6 filed June 25, 1999 
and the international application PCT/EPOO/04880 filed May 29, 2000. Background of the 
Invention Field of the Invention —. 

-1- 
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PCT AppL No. 
Filed 



PCT/EPOO/04880 
Herewith 



Page 1, after the second paragraph beginning "The invention further relates to . . please insert - 
- Description of the Related Art —. 

Page 5, immediately before the sixteenth paragraph beginning "This object is achieved according 
, . please insert — Summary of the lavention — . 

Page 11, immediately before the forty-fourth paragraph beginning "The figures show 
embodiments of . . please insert — Brief Description of the Drawings —. 

Page 12, immediately before the forty-ninth paragraph beginning "Example 1: Short-time heat 
inactivation . . please insert — Detailed Description of the Preferred Embodiments —. 



These changes are being made to bring the subject application into better conformance 
with U.S. practice and to claim the benefit of previously filed international applications. No new 
matter is being introduced. Entrance of this amendment is respectfully requested. Please charge 
any additional fees, including any fees for additional extension of time, or credit overpayment to 
Deposit Account No. 1 1-1410. 



REMARKS 



Respectfully submitted. 



KNOBBE, MARTENS, OLSON & BEAR, LLP 




ykmes wT Ausley ""^^ 
Registration No. P49,076 
Agent of Record 
620 Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
(909) 781-9231 
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Method and device for the treat.ment. of milk> 
especially breast milk 



The present invention relates to a method for the treatment of 
milk, especially breast milk, in which the milk is short-term 
heated in a container. 

The invention further relates to a device for carrying out this 
method . 

Methods and devices of these types are generally known in the 
prior art. They are used to preserve milk or breast milk in- 
tended for storage or later use and/or to remove infectious mi- 
croorganisms from the milk. Methods of this type are known, for 
example, under the name pasteurization. 

It is now generally acknowledged that feeding a baby with 
breast milk not only has advantages in relation to the feeding 
itself but also has immunological advantages, since breast milk 
contains, besides protein, fat and carbohydrates, inter alia 
the inhibins lysozyme, lactoferrin, neuraminic acid and spe- 
cific immunoglobulins, especially sIgA. For this reason, 
breastfed children are less susceptible to infections and al- 
lergens than are nonbreastfed children. 



1 0 II -3 . ti O O i& O T ffl S 



2 

For preterm infants in particular/ feeding with breast milk 
thus has such great advantages that, inter alia for this rea- 
son, milk banks were set up in the 19 80s for processing of 
breast milk and storage for later use. For this purpose, milk 
from various donors was pooled and then subjected to a heat in- 
activation or a cryoinactivation. For safety reasons, the sys- 
tem of milk banks has now been largely abandoned because, to 
prevent infections, an unambiguous coordination between the in- 
fant and its own mother's breast milk is indispensable. It is 
intended in this way to prevent uncontrolled transmission of 
infectious diseases such as HIV, hepatitis etc. 

However, for feeding preterm infants, this means that their own 
mother's breast milk must be pumped off, processed and stored 
temporarily in the hospital and/or at home since, because of 
the immaturity and the low food intake capacity, and the fre- 
quent feeding associated therewith, these preterm infants can- 
not be breastfed. An additional factor is that preterm infants 
frequently remain three to four months in the hospital whereas 
the mothers are discharged only a short time after delivery, so 
that appropriate stocks of breast milk must be present in the 
hospital in order to ensure continuous feeding of the preterm 
infants . The technical significance of this is that even small 
volumes of, for example, 20 ml must be processed and stored in- 
dividually. 

Whereas the vertical transmission of HIV, hepatitis and other 
infectious diseases has become controllable through dispensing 
with breastfeeding, this does not apply to infections with cy- 
tomegalovirus — (hereinafter :—CMV)- which is— currently one of the- 
commonest prenatal infections. About 10 — 20% of all neonates 
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additionally acquire a perinatal infection through breast milk. 
The course of the illness may be very serious and, especially 
in preterm infants, fatal. 

Vochem et al.. Transmission of cytomegalovirus^ to preterm in- 
fants through breast milk, Pediatr Infect Dis J, 1998, Volume 
17, pages 53-58, report in this connection on a clinical study 
in which the risk of transmission of CMV through breast milk to 
children with a birth weight below 1500 g or a gestational age 
of less than 32 weeks was investigated. About 50% of the moth- 
ers were CMV-seropositive, and 85% of these seropositive moth- 
ers excreted CMV in the breast milk, as was demonstrated by an 
investigation of the cell-free whey. During the study, more 
than half of the preterm infants breastfed by CMV-seropositive 
mothers became infected with CMV. 

Because of the fact that the authors were able to identify in- 
fected breast milk as the only source for the transmission of 
CMV, they proposed that CMV in pumped-off breast milk be inac- 
tivated in order to prevent transmission and avoid an early and 
thus frequently symptomatic infection of preterm infants. 

Besides the classical methods of holder pasteurization and 
cryoinactivation, the authors proposed that infected breast 
milk be short-term heated, for ten seconds, at 72 ^C without, 
however, describing accurately the method they used. They re- 
port that no traces of infectious viruses were detectable after 
such brief heating. 

in " an early study, Goldblum et al . , Rapid " high- temperature 
treatment of human milk. The Journal of Pediatrics, 1984, Vol- 
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xime 104, pages 380-385, describe a short-time pasteurization of 
breast milk by which the number of bacteria and CMV was greatly 
reduced without destroying many of the constituents important 
for immunology and nutrition. In the known method, milk from a 
plurality of donors is pooled (1,2 to 21) and heated by a plate 
heat exchanger. Since the heat exchanger was designed for 
treating large volumes of cow's milk, the pooled human milk was 
injected into a continuous stream of sterile distilled water 
and heated at 72 ®C for 5 seconds, with the desired temperature 
being reached within less than three seconds. The samples were 
then cooled to 2°C within three seconds. 

The use of an apparatus which is customary in the dairy indus- 
try and has the required large sample volume means that the 
known method does not comply with the current requirements men- 
tioned at the outset for the treatment of small sample volumes. 

In another early study, Dworsky et al.. Persistence of cy- 
tomegalovirus in human milk after storage. The Journal of Pedi- 
atrics, 1982, Volume 101, pages 440-443, report that a holder 
pasteurization, that is to say heating the milk at 62**C for 30 
minutes leads to complete elimination of CMV from CMV- 
seropositive milk. However, they mention that this treatment is 
not ideal if the immunological properties of the milk are to be 
retained. The pasteurization at a lower temperature, namely 
56**C, which was therefore investigated did not, however, show 
satisfactory elimination of CMV from infected milk. 

The results obtained by the authors with cryoinactivation, in 
which tKe ~sait^l^^~were~~st^^^^^ ^20 **C overnight," were "like-" 

wise unsatisfactory. 
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In view of the above, it is an object of the present invention 
to develop further the method mentioned at the outset, and the 
device mentioned at the outset, so that the milk can be treated 
in a simple manner, which is rapid to carry out, even in small 
amounts so that infectious microorganisms, especially CMV, are 
reliably inactivated, with the desired constituents preferably 
being to a very large extent retained. 

This object is achieved according to the invention with the 
method mentioned at the outset by setting the container in mo- 
tion, at least during heating, in such a way that a film of 
milk forms on its inner wall. 

with the device mentioned at the outset, this object is 
achieved according to the invention by providing at least one 
heat source for heating the milk, and a device for setting the 
container in motion, preferably in rotation, and exposing the 
container in motion to the heat source for a defined period of 
time. 

The object underlying the invention is completely achieved in 
this way. 

This is because the inventors of the present application have 
realised that the motion of the container during the exposure 
to heat prevents the formation of internal temperature gradi- 
ents because the entire milk volume is uniformly heated. How- 
ever, this means that no denaturation of constituents takes 
place and most of the immunological properties of the milk are 
retained. On the other hand, the inventors were able to estab- 
lish that there is complete inactivation of infectious microor- 



ganisms^ especially of CMV and also of, for example. Staphylo- 
coccus aureus. Use in the veterinary sector, for example in 
zoological gardens and for rare mammals, is also possible. 

The novel method and the novel device are in addition particu- 
larly suitable for very small amounts of milk because local 
overheating of the milk is prevented by the motion of the con- 
tainer. 

It is preferred in this connection if the milk is heated above 
at least about 65 for not more than about 2 0 seconds, the 
container being set preferably in rotation, at least during the 
heating, with a speed of rotation greater than about 150 rpm, 
preferably greater than about 250 rpm, more preferably than 
about 300 rpm. 

The inventors have found that such speeds of rotation lead to 
the formation of a very uniform film of milk on the inside of 
the container, and the temperatures and times employed ensure 
guaranteed elimination even of high viral doses in small indi- 
vidual amounts of milk. 

Although it would also be possible to set the milk in the con- 
tainer in motion by stirring the same, the mechanical agitation 
of the milk might lead to destruction of the milk cell struc- 
ture, which is not the case with a motion, preferably rotation, 
of the container. 

It is generally preferred for the container/the breast milk to 
be^ e3cposecr f or the first" he^b sbu^^ whTcfiT i^ set 

at a first temperature, for a first period of time, then to a 
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second heat source which is at a second temperature, for a sec- 
ond period of time, and finally for cooling to a third heat 
source which is set at a third temperature, for a third period 
of time. 

In this embodiment it is advantageous that the rate of heating 
and cooling of the milk can be set individually in such a way 
that denaturation of constituents due to rapid changes in tem- 
perature is avoided. It is thus possible in an optimal manner 
to choose a slow warm-up phase which ensures gentle and uniform 
heating even with small amounts of milk. 

It is particularly preferred in this connection for the first 
and/or third heat source to have a waterbath in which the con- 
tainer in motion is immersed. 

This measure also ensures a uniform temperature in the treated 
milk. Although it would also be conceivable to control the tem- 
perature of the milk via cooling/heating coils, this would, es- 
pecially with small amounts of milk, lead to local temperature 
gradients and thus to denaturation of constituents. In addi- 
tion, cooling/ heating coils are difficult to sterilize and 
this problem does not occur with waterbaths which come into 
contact only with the outsides of the containers. 

On the other hand, it is preferred for the first heat source to 
be a hot air source and/or for the third heat source to be a 
cold air source, and the container in motion is immersed in the 
air stream of each of them, with the air stream in each case 
preferabiy^b^ing pa^ss^ chamber^ with ari "opening f or im- 
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mersion of the container in motion- The container is thus im- 
mersed in an air bath. 

It is also possible in this way to generate a uniform tempera- 
ture in the treated milk. In the simplest case, the hot air 
source is an air source, for example a blower whose air stream 
is passed along a heating resistor. In a similar design, the 
cold air source may also comprise a blower whose air stream is 
passed over, for example, a Peltier element, a semiconductor 
element which generates low temperatures on one side through 
application of a current. Use of air sources in place of water- 
baths eliminates the problem of dripping water which is 
"carried along" with the container removed from the particular 
waterbath. In this connection, an example of a conceivable 
variant is for the first heat source to be formed by a hot air 
source and for the third heat source to be formed by a cooled 
waterbath . 

It is further preferred for the second heat source to be the 
ambient air. 

This measure is advantageous for the design since the inventors 
have realised that a third waterbath can be dispensed with, so 
that the novel method can be carried out in a device with only 
two waterbaths . 

It is preferred in this connection for the first temperature to 
be above 8CC and preferably to be about 85-90°C, for the sec- 
ond temperature to be below 10**C and preferably to be about 2- 
4**C, for the first period of time to be more than 15 seconds 
and preferably to be about 20-25 seconds, for the second period 
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of time to be less than 15 seconds and preferably to be about 
5-10 seconds, and for the third period of time to be more than 
10 seconds and preferably to be about 20 seconds. 

The inventors of the present application have realised that 
with these temperatures and periods of time not only is elimi- 
nation even of very high viral doses guaranteed in small 
amounts of milk, of 20 ml, but substantial structural integrity 
of the milk cells is ensured, which has been demonstrated by 
microscopic examination with vital staining and LDH release in 
whey. In addition, the novel method indicates no reduction in 
total protein and albumin in the whey. Although the activity of 
alkaline phosphatase and lipase is temperature-sensitive, with 
the novel method the lipase activity, which is ascribed with a 
key role in the absorption of fats in the preterm infant intes- 
tine, is a factor of about 3 higher than after a holder pas- 
teurization (30 minutes, 62^*0) . In addition, the concentration 
of the vitamins B12 and folic acid is not reduced, and there is 
moreover only a slight reduction in the concentration of sigA. 

Overall, this means that, in contrast to methods known from the 
literature, even small amounts of milk can be processed relia- 
bly in a very rapid but nevertheless gentle manner by the novel 
method so that complete inactivation in particular of CMV takes 
place, but important constituents are retained and remain ac- 
tive for the most part. 

It is also preferred in this connection for the container to be 
a glass flask, preferably a round-bottom glass flask. 
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It is advantageous here that such glass flasks are easy to 
sterilize and are low-cost, and because of the limited thermal 
conductivity of glass, a local heating of the milk content on 
immersion in the heating bath is prevented, which likewise 
avoids, in an advantageous manner, an unwanted denaturation in 
particular with small amounts of milk. 

It is further preferred for the container to have a volume 
which is at least about ten times larger than the volume of the 
milk. 

It is advantageous here that with such volume ratios there is 
formation, especially in a rotating container, of a uniform, 
favorably distributed film of milk which allows the described 
reliable inactivation with retention of the protective effect 
and nutritional function of the milk. 

It is generally also preferred for the temperature of the milk 
to be monitored. 

It is possible in this way for there to be feedback control of 
the residence time in the individual heat sources, so that it 
is not absolutely necessary to operate with rigidly preset 
times. This has advantages, for example, when milk varying in 
quantity and varying in consistency is to be treated succes- 
sively by the novel method. The method and the device adapt 
themselves as it were automatically in this way to the amount 
of milk to be treated in each case. 



It is also preferred for the novel device to comprise a recep- 
tacle for the container, which receptacle is capable of hori- 
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zontal and vertical movement and has a rotating drive for the 
container, the receptacle preferably being provided with a 
locking securement means for the container, further preferably 
for one neck of a glass flask • The temperature probe in this 
case is fastened to the receptacle in a non-corotating, pref- 
erably resilient, manner. 

The locking securement means makes rapid installing and re- 
trieving of the glass flask in the device possible. As a result 
of the temperature probe being arranged in a non-corotating 
manner, the temperature of the milk is measured not just at one 
point in the container but over the entire periphery of the 
container, leading to an averaging of the temperature. The re- 
silient arrangement of the temperature probe on the receptacle 
advantageously ensures that the temperature probe is not dam- 
aged when it is in contact with the inner wall of the container 
and the rotating container is not exactly rotationally symmet- 
rical. 

Further advantages emerge from the description and the appended 
drawing . 

It is self-evident that the aforementioned features and those 
to be explained hereinafter can be used not just in the combi- 
nations indicated in each case but also in other combinations 
or alone without leaving the scope of the present invention. 

The figures show embodiments of the device according to the in- 
vention. In the figures: 
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Fig. 1 is a first embodiment of the novel device in a 
highly diagrammatic side view; 

Fig- 2 is a second embodiment of the novel device in side 
view; 

Fig. 3 is an enlarged side view of a receptacle for a glass 
flask; and 

Fig. 4 is a diagrammatic side view of an air bath which can 

be used with the devices of Fig. 1 and 2. 

Example 1 ; Short-time heat inactivation of breast milk 

Native milk from breastfeeding, CMV-seronegative mothers is 
pumped off and divided into 20 ml samples. A defined amount of 
virus of the virus strain CMV AD 169 is added to this sample in 
order to produce milk samples with a defined viral load- 

For this purpose, two virus-containing solutions were produced 
starting from a culture supernatant after centrif ugation at 
1000 X g: 

a) 5 ml of the culture supernatant are cryopreserved immedi- 
ately at — 70**C. 



b) 
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suspended in 100 ^ll of supernatant and, after pooling, 
cryopreserved in 100 samples likewise at — 70°C. 

The TCID50/IOO |la1 (tissue culture infective dose 50%), that is 
to say the dilution level at which 50% of the inoculated mi- 
crocultures (at least eight replicates) still show a positive 
virus detection, for both solutions was in each case 10'^-®''^ • 

In addition, the breast milk from a CMV-seropositive breast- 
feeding mother was tested. 

The samples produced in this way are on the one hand subjected 
to a short-time heat treatment in the device 10 shown in single 
Figure 1. 

For this purpose, the device 10 comprises two waterbaths 12 and 
13 over which extends a gantry beam 16 supported on two posts 
14, 15. A trolley 17 is displaceably mounted on the gantry beam 
16 and can be driven by a motor 18 in the direction of a dou- 
ble-headed arrow 19. 

A rod 21 whose height can be adjusted in the direction of a 
double-headed arrow 20 is provided on the trolley 17 and is 
controlled in its lifting movement by a motor 22 which is like- 
wise mounted on the trolley 17. 

The rod 21 has at its lower end a rotating holder 23 in which a 
glass flask 24 is clamped. The rod 21 has at its upper end a 
motor 25 by^ which the^ glass flask can be ^et in^ rotation around 
its vertical axis 26, as indicated by an arrow 27. 
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A temperature probe 28 is also attached to the rod 21 and proj- 
ects into the glass flask 2 4 and is in contact, where appropri- 
ate resiliently, with its inner wall 29. 

The glass flask 24 contains a sample of breast milk 32 which 
has been prepared as above and is to be treated and which has a 
volume of about 20 ml, 33 indicating the volume when the glass 
flask 24 is at rest. 

When the glass flask 24 is set in rotation by the motor 25, the 
breast milk forms on the inner wall 29 of the glass flask 24 a 
milk film, which film is indicated by 34 and covers about half 
the inner wall 29. This formation of the milk film is achieved 
owing to the fact that the glass flask 24 has about ten times 
the volume of the breast milk 32, in the present case a volume 
of 250 ml (round-neck glass flask with joint), which rotates at 
a speed of about 300 rpm. 

The glass flask 24 can now be immersed via the motors 18 and 22 
in one of the two waterbaths 12, 13, the depth of immersion be- 
ing chosen so that the glass flask 24 is immersed up to its 
neck 35 in the water in the particular waterbath 12 or 13. 

Sequence control is effected by a control circuit 36 to which 
both the motors 18, 22 and 25 and the temperature probe 28, 
which in the experimental stage indicates the particular tem- 
perature of the breast milk, are connected. 

It may be mentioned in this connection that it is possible on 
use of the novel device in a hospital to dispense with a tem- 
perature probe because a large nvimber of experiments has proved 
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thai: wit:h preset: -temper a-bures and residence -times -the changes 
in tempera-ture in -the breast milk 32 are reproducible. Dispens- 
ing with the temperature probe 28 has the additional advantage 
that no special measures have to be used to sterilize the tem- 
perature probe in order to prevent cross contamination between 
successively treated milk samples. The glass flask 24 can 
moreover be sterilized in a simple manner so that, overall, the 
risk of cross contamination is avoided. 

The novel method then takes place in such a way that firstly 
the required amount of breast milk, that is to say 2 0 ml in the 
chosen example, is put into a fresh glass flask 24. The glass 
flask 24 is then clamped in the rotating holder 23 and set in 
rotation at a speed of about 300 rpm by means of the motor 25, 
so that the milk film 34 is formed. 

The glass flask 24 is then, for the purpose of rapid heat ex- 
change, iimnersed up to its neck 35 in the waterbath 12, which 
is heated to 85-90 °C, by running the motors 18 and 22. 

The glass flask 24 remains for 20/25 seconds in the waterbath 
12 and is then automatically lifted out again. The temperature 
of the milk film is then 68/70°C. 

The glass flask 24 is subsequently exposed to air for 5 sec- 
onds, while still rotating, during which the milk film reaches 
a target temperature of about 72 through heat exchange with 
the surroundings . 

The glass flask 24 is then immersed in the waterbath 13 which 
has a temperature of 2-4 °C. The glass flask 2 4 remains there 
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for about 20 seconds/ while still rotating, after which the 
breast milk 32 has returned to a temperature of about 30**C. 

The entire inactivation cycle thus takes only about one minute , 
so that the novel device is also suitable for hospitals where 
many individual milk samples must be heat-inactivated succes- 
sively and without the risk of cross-contamination. Since — as 
already mentioned — a temperature probe 28 may be unnecessary 
for hospital routine, or the temperature probe 28 may be used 
only occasionally to check the method, it is necessary after 
the treatment of a first milk sample merely to remove the glass 
flask and replace it by a new glass flask charged with a new 
milk sample. It is possible in this way for a large number of 
milk samples to be rapidly inactivated in succession. 

The milk samples treated in this way are then stored in small 
vessels such as, for example, small milk bottles, after which 
the glass flasks which have been used are cleaned and steril- 
ized so that they can be reused. 

It may also be mentioned that with a different amount of milk 
it is possible to employ a correspondingly large glass flask 
and/or an altered speed of rotation, but the new values can 
easily be determined with the aid of the temperature probe. 

The device 10 is moreover not only suitable for use in a hospi- 
tal but can also be employed by mothers at home. In addition, 
not only is CMV infectivity precluded by the method, it is also 
possible to inactivate other infectious microorganisms such as, 
for "example , S^taphylococcus~aureus"^ 



The results of the inactivations carried out by way of example 
are given below in Examples 4 and 5. 

Fig« 2 shows another device 40 which is suitable for treating 
milk. 

The device 40 has a basic frame 41 with feet 42. A vertical 
rail 43 on which a crossmember 44 is mounted to be vertically 
movable is disposed on the basic frame 41. A trolley 45 is ca- 
pable of horizontal movement parallel to the crossmember 44. 
The glass flask 24 is fixed to the trolley 45 in such a way 
that it can be set in rotation as already described in connec- 
tion with Fig. 1. 

The waterbaths 12 and 13 already known from Fig. 1 are inte- 
grated into the basic frame 11. The glass flask 24 can be im- 
mersed successively, with the aid of the trolley 45 which is 
capable of horizontal travel and of the crossmember 44 which is 
capable of vertical travel, first in the waterbath 12 and then 
in the waterbath 13. The glass flask 24 is rotated at least in 
the lowered state so that the milk forms a thin film on the in- 
ner wall of the glass flask 24, ensuring an optimal temperature 
transition from the waterbaths 12, 13 to the milk. 

A temperature display 46 is additionally integrated into the 
basic frame 41 and displays the temperature measured by the 
temperature probe 28. Also integrated into the basic frame 41 
is an operator control unit 47. 

The glass flask 24 is fixed on the trolley 45 by means of a re- 
ceptacle 48 which is shown in detail in Fig. 3. 
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The receptacle 48 grips the glass flask 24 on whose neck region 
a peripheral bead 51 is provided. The glass flask 24 is held by 
hinge-mounted clamps 52 which grip over the bead 51. The clamps 
26 can be moved vertically against the force of a spring 53- To 
fix the glass flask 24^ the neck region with the bead 51 is 
moved upward against the clamps 52^ which are thus opened and 
receive and firmly clamp the bead 51. In this state ^ the recep- 
tacle 48 is set in rotation along the arrow 27, whereby the 
glass flask 24 also rotates and the milk film is formed on the 
"inner wall of the glass flask. 

To remove the glass flask 24, an inner region 54 on which the 
clamps 52 are hinge mounted is pushed upward against the force 
of the spring 53 by a manual manipulation of the grip region 
55. The movement of the inner region 54 upward causes the 
clamps 52 to open, and the glass flask 24 can be removed. 

In place of the waterbaths 12, 13 it is also possible to use as 
heat source an airbath 56 which is depicted in a diagrammatic, 
cross-sectional side view in Fig. 4. The airbath 56 comprises a 
chamber 57 to which an air source 58 is connected and passes an 
air stream 59 into the inside of the chamber 57. 

An upper opening 61 is provided in the chamber 57, and through 
this it is possible for the glass flask 24 to be immersed in 
the chamber 57 and thus in the air stream 59. 

The air source 58 comprises a fan 62 which forms, together with 
a motor 63, a blower which passes the air stream 59 over a tem- 
perature member 64 which is supplied with current through con- 
nections 65. 
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The temperature member 64 is either a heating resistor or a 
Peltier element so that the airbath 56 can replace the water- 
bath 12 and/or the waterbath 13. 

Example 2 ; Holder pasteurization 

For comparison, samples like those also used in Example 1 were 
subjected to a holder pasteurization, that is to say heated at 
62.5**C for 30 minutes in each case. 

The results given in Examples 4 and 5 show that every virus in- 
fection is eliminated by this holder pasteurization, but the 
holder pasteurization leads to a distinct reduction in lac- 
toferrin, and the lipase activity, which is ascribed with a key 
role in the absorption of fats in the preterm infant intestine, 
is less by a factor of about 3 compared with the short-time 
heat inactivation from Example 1. 

Example 3 ; Cryoinactivation 

As further comparison, a cryoinactivation was carried out with 
samples as in Examples 1 and 2, the samples being stored at — 
20°C for 18 h/3 d/10 d. 

The rate of the remaining infectivity measured by the inventors 
of the present application was still 20% even on storage at — 
20**C for ten days, which is distinctly higher than described in 
the literature. The inventors of the present application at- 
tribute this to the measurement methods associated with the 
methods described in the earlier literature lacking the sensi- 
tivity which can be achieved today. 
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Example 4 ; Check of inactivation 

To detect the CMV infectivity, the CMV DNA and the CMV RNA, the 
milk is fractionated after the inactivation^ and the cell-free 
and low-fat whey fraction is used for the detection, Hamprecht 
et al». Detection of cytomegalovirus DNA in human milk cells 
and cell free milk whey by nested PGR, Journal of Virological 
Methods, 1998, Volume 70, pages 167-176, describe the advantage 
of using the whey fraction compared with the treated native 
milk as being that the cytotoxicity of the native milk in cell 
cultures falsifies the results of measurement. 

For this reason, the whey preparation according to Hamprecht et 
al., 1998, was used as follows for checking the inactivation: 

1-2 ml of breast milk is centrifuged at 400 x g and at room 
temperature for 10 minutes, the creamy top layer is discarded 
and the cloudy supernatant is again centrifuged at 400 x g for 
10 minutes. Cell debris in the supernatant is then collected by 
centrifugation at 3200 x g for 10 minutes, and the resulting 
supernatant is filtered through a filter with a pore size of 
0.22 ]xm ( Sartor ius). The filtered whey is used for in vitro 
cell culture assays. 

The cells employed are human foreskin fibroblasts (HFF) with an 
adherence time of 4-5 hours. Microtiter plates served as cul- 
ture supports with 2.5 x 10* HFF/microculture/100 jLil MEM-5% FCS 
as medium. Eight replicates were employed for each sample. 
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Each 100 \xl samples of the individual whey preparation were 
used for sample inoculation and the adsorption time was 2 h. 

Four microcultures were employed to detect CMV lEA (immediate 
early gene antigen; phosphoprotein pp72). This viral antigen is 
used to detect viral infectivity, and it is detectable in fi- 
broblast cell nuclei already 2-4 hours after a viral infection • 

Four other microcultures were used to detect late CMV RNA pp67 
mRNA by means of a nucleic acid sequence-based amplification, 
NASBA for short, as described by Compten, Nature, 350: 91-92, 
1991. This method makes it possible to amplify RNA in the pres- 
ence of DNA. 

After a short-term culture (18 hours) it is possible to detect 
diffusely distributed infected single cell nuclei in the mi- 
croculture, provided an infection is present. 

On long-term culture (5 d) , infected cell nuclei form plaques 
which each develop from an infected fibroblast cell. 

Table 1 below shows the results of the tests of Examples 1-3, 
stating in each case the titer of the virus solution, the na- 
ture of the inactivation, the duration of the cell culture as- 
say, the number of infected cells, the detected IE DNA and the 
detected pp6 7 mRNA which, in contrast to the CMV infection rep- 
resents a CMV illness. 
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TCIDso/ 


Sample 


Inactiva- 


Assay 


IEA+/ total 


IE 


pp67 


100 ^l 




tion 






DNA 


mRNA 


10=* 


CC control 


- 


15 h 


76/76 


./. 


./. 




spiked whey 


— 


15 h 


22/103 


,/, 


./. 




spiked whey 


10" 72*»C 


15 h 


0/116 


./. 


./. 


Donor 


whey 


- 


5 d 


4/104 


./. 


./. 


CMv— sero- 








0/120 


./. 


,/. 


whey 


10" 72°C 


5 d 


positive 














whey 


20" 72**C 


5 d 


0/124 


./, 


./. 


10^ 


CC control 


- 


6 d 


- 


+ 


+ 




spiked whey 


- 


6 d 


conf 1 . plaques 


+ 


+ 




spiked whey 


5" 72'*C 


6 d 


0/well 


+ 


- 




spiked whey 


10" 72*C 


6 d 


0/well 


+ 


- 




spiked whey 


30' 62»C 


6 d 


0/well 


+ 


- 


10^ 


CC control 




6 d 




+ 


+ 




spiked whey 




6 d 


6 plaques /well 


+ 


+ 




spiked whey 


5" 72*C 


6 d 


0/well 


+ 






spiked whey 


10" 72°C 


6 d 


0/well 


+ 




10* 


CC control 




5 d 


324/324 


./. 


./. 




spiked whey 




5 d 


24/77 


./. 


./. 




spiked whey 


3d-20*»C 


5 d 


45/333 


./. 


./. 




spiked whey 


10d-20"C 


5 d 


73/361 


./. 


./. 


10* 


CC control 




18 h 




./. 


./. 




spiked whey 


18h-20*»C 


18 h 


220/well 


./. 


./. 



Table 1: Selected results of tests for Examples 1-3 

CC control = cell culture control (without sample) 
spiked whey = whey mixed with CMV AD 169 

Both with the holder pasteurization and with the short-time 
heat inactivation according to the invention, in contrast to 
cryoinactivation, neither viral antigen (lEA) nor late viral 
RNA (pp67 mRNA) are detectable by the very sensitive NASBA 
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method. Viral DNA is, however, detected, but this does not in- 
dicate a persisting infection but merely the thermal stability 
of the viral DNA. 

This means that the short-time inactivation effectively elimi- 
nates the infectivity. 

ExamTPle 5 ; Biochemical parameters 

The inactivation methods described in Examples 1 to 3 were 
characterized by measuring additional biochemical parameters, 
and the results are indicated in Table 2 below. 





Control 


Short-term 




Crvo 




Holder 




Whey + CMV 


5"72"C 


10''72»C 


18h-20*»C 


3d-20*C 


10d-20«C 


30'62*C 




AO 169 
















untreated 














CMV-IEA 
















nuclei (18h) 


157/well 


0/well 


0/well 


220 /well 


53/well 


32/well 


0/well 


plaques (6d) 


confluent 


0/well 


0/well 


confluent 


35 plaques/ 
well 


29 plaques/ 
well 


0/well 


CMV IE DNA 
















nPCR 18h/6d) 
















CMV dd67 mRNA 


+ 


+ 




+ 


+ 


+ 


+ 


NASBA 
















(18h/6d) 


+ 






7 


+ 


+ 




Total Drotein 
















g/dl 


1-07 


1.07 


1.07 


1.06 


1.07 


1.05 


1.07 


Albumin 
















g/dl 


0.27 


0.37 


0.37 


0-27 


0.28 


0.27 


0.37 
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Alkaline 
















Dhosohatase 
















U/1 


28 


0 


0 


30 


32 


30 


0 


LDH 
















U/1 


78 


38 


46 


254 


322 


316 


188 


Amylase 
















U / J. 


J> ^ *• ^ 






1 O Q ft 




1209 


1122 


Lipase 
















U/1 


2685 


53 


56 


2583 


2763 


2697 


18 


Vitamin B12 
















ng/dl 


42 


42 


43 


43 




44 


44 


Folic acid 
















ng/dl 


550 


697 


735 


875 






1045 


SlQA 
















mg/1 


1700 


1200 


1200 


1700 


1700 


1700 


1200 



Table 2 : Biochemical parameters of selected results of Exam- 
ples 1-3 

Inoculation: IC* TCID50/IOO jal AD 169 in native milk 
Assay: 18 h (diffuse CMV lEA nuclear staining); 
6 d (plaque formation) 

The short-time heat inactivation method shows no reduction in 
total protein and albumin in the whey. On the other hand, the 
alkaline phosphatase and lipase activity is temperature sensi- 
tive. The lipase activity, which is ascribed with a key role in 
the absorption of fats in the preterm infant intestine, is, 
however, a factor of about 3 greater with the novel method than 
after holder pasteurization. The lipase activity is addition- 
ally ascribed an- important antiviral protective action so that- 



the novel me-thod displays distinct advantages compared with 
holder pasteurization . 

The vitamin B12 and folic acid concentration is not reduced by 
the novel method. It also emerges that sIgA is substantially 
thermally stable but is slightly reduced by both heat inactiva- 
tion steps. The cryoinactivation has no effect on the sIgA 
level/ on the other hand. 
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Cl aims 

1. A method for treating milk, especially breast milk (32), 
in which the milk is short-term heated in a container, 
characterized in that the container is set in motion, at 
least during the heating, in such a way that a milk film 
(32) forms on its inner wall (29). 

2. A method as in claim 1, characterized in that the milk is 
heated above at least about 65 'C for not more than about 
20 seconds. 

3- A method as in claim 1 or 2, characterized in that the 
container is set in rotation, at least during the heating, 
with a speed of rotation greater than about 150 rpm, pref- 
erably greater than about 250 rpm, more preferably than 
about 300 rpm. 

4- A method as in any of claims 1 to 3, characterized in that 
the container/the milk is exposed for the heating to a 
first heat source which is set at a first temperature, for 
a first period of time, then to a second heat source which 
is at a second temperature, for a second period of time, 
and finally for cooling to a third heat source which is 
set at a third temperature, for a third period of time. 

5. A method as in claim 4, characterized in that the first 
and/or third heat source has a waterbath (12, 13) in which 
the container in motion is immersed. 

6. A method as in claim 4, characterized in that the first 
heat source is a hot air source and/or the third heat 
source is a cold air source, and the container in motion 
is immersed in the air stream (59) of each of them. 
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7. A method as in claim 6, characterized in that the air 
stream (59) is in each case passed into a chamber (57) 
with an opening (61) for immersion of the container in mo- 
ti on . 

8. A method as in any of claims 4 to 7, characterized in that 
the second heat source is the ambient air. 

9. A method as in any of claims 4 to 8, characterized in that 
the first temperature is greater than 80° C, and is pref- 
erably about 85-90° C. 

10. A method as in any of claims 4 to 9, characterized in that 
the second temperature is below 10°C, and is preferably 
about 2-4 °C. 

11. A method as in any of claims 1 to 10, characterized in 
that the first period of time is more than 15 seconds, and 
is preferably about 20-25 seconds. 

12. A method as in any of claims 4 to 11, characterized in 
that the second period of time is less than 15 seconds, 
and is preferably about 5-10 seconds. 

13. A method as in any of claims 4 to 12, characterized in 
that the third period of time is more than 10 seconds, and 
is preferably about 20 seconds. 

14. A method as in any of claims 1 to 13, characterized in 
that the container is a glass flask (24), preferably a 
round-bottom glass flask. 
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15- A method as in any of claims 1 to 14, characterized in 
that the container has a volume which is at least about 
ten times larger than the volume of the milk. 

16. A method as in any of claims 1 to 15, characterized in 
that the temperature of the milk is monitored. 

17- A device for treating milk, preferably breast milk (32), 
in which the milk is short-term heated in a container, 
characterized by at least one heat source for heating the 
milk and a device for setting the container in motion and 
exposing the container which is in motion, preferably ro- 
tating, to the heat source for a defined period of time. 

18. A device as in claim 17, characterized by another heat 
source for cooling the milk. 

19- A device as in claim 18, characterized in that at least 
one of the two heat sources is a waterbath (12, 13) in 
which the container which is in motion, preferably rotat- 
ing, can optionally be immersed by the device. 

20. A device as in claim 18, characterized in that at least 
one of the two heat sources is an air bath (56) into whose 
air stream (59) the container which is in motion, prefera- 
bly rotating, can optionally be immersed by the device. 

21. A device as in claim 20, characterized in that the air 
bath (56) comprises a chamber (57) into which the air 
stream (59) is passed and which has an opening (61) for 
immersion of the container. 

22. A device as in any of claims 19 to 21, characterized by a 
temperature probe (28), projecting into the milk. 
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23. A device as in any of claims 19 to 22, characterized by a 
receptacle (23, 48) for the container, which receptacle is 
capable of horizontal and vertical movement and has a ro- 
tating drive (25) for the container. 

24. A device as in claim 23, characterized in that the recep- 
tacle (48) has a locking securement means (52, 53, 54) for 
the container, preferably for a neck of a glass flask 
(42). 

25. A device as in claim 22 and 24, characterized in that the 
temperature probe (28) is fastened non-corotati ngly in the 
receptacle (48). 

26. A device as in claim 25, characterized in that the tem- 
perature probe (28) is fastened resiliently to the recep- 
tacle (48). 

Abstract 

In a method for treating milk, the milk is short-term heated in 
a container (24). At least during the heating, the container 
(24) is set in motion in such a way that a milk film (32) forms 
on its inner wall (29). A device (10) for carrying out the 
method is likewise described (Fig. 1). 
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